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Abstract. Nitrogen-fixing symbiotic bacteria known as rhizobia can exist in different soils and adapt
to different environmental conditions. The aim of this study was to determine the impact of pH on the
growth of Rhizobium trifolii and Sinorhizobium meliloti. Rhizobial species were isolated using yeast
extract mannitol agar medium) in which the pH values were adjusted to 5.0, 6.0, 8.0 and 9.0 by adding
HCl and NaOH. The optimum pH for rhizobia is neutral or slightly alkaline (pH 8) and they are more
sensitive to acidity. Sinorhizobium meliloti developed better in an acid medium compared to
Rhizobium trifolii.
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Introduction. Nitrogen-fixing symbiotic bacteria known as rhizobia can exist in
different soils and adapt to different environmental conditions (Janczarek et. al., 2010).
Rhizobia infect the roots of legumes and induce the formation of nodules in which the
rhizobia fix nitrogen. Some typical environmental stressed faced by both partners of
symbiosis may include salinity, drought, temperature, soil pH, heavy metals and so on (Küçük
and Kivanç, 2008), therefore limiting factors impose restriction and may affect symbiosis and
productivity (Keneni et. al., 2010). Rhizobium species appear to be varying in their symbiotic
efficiency under acidic or alkaline conditions (Ali et. al., 2009). Extremes pH affects
nodulation by reducing infection by rhizobia. Highly acidic soils and highly alkaline soils (pH
<4.0, pH >8.0) affect survival, the growth of both partners, and reduce nitrogen fixation
(Bordeleau and Prévost, 1994).
Aims and objectives. The aim of this study was to determine the impact of pH on the
growth of Rhizobium trifolii and Sinorhizobium meliloti.
Materials and methods. Rhizobial species were isolated using yeast extract mannitol
agar medium (YEMA) in which the pH values were adjusted to 5.0, 6.0, 8.0 and 9.0 by
adding HCl and NaOH. A control culture was grown at pH= 6.9-7. The effect of pH on the
growth of Rhizobium depended on the species, and the presence or absence of colony growth
was scored in inoculated YEMA plates after 3 days.
Results and Discussion. We observe differences in the rate of growth of Rhizobium
trifolii and Sinorhizobium meliloti cultured in media at different pH (Tab. 1).
The best results of the species Rhizobium trifolii were recorded at a pH of 8 whereas
the colony formed (UFC) recorded the value of 6253.33 and poor development was observed
at pH 5 with a value of 1423. 33. The species Sinorhizobium meliloti as in the case of the first
species to pH 8 were recorded the highest number of UFC, being closer to the control value.
In both species similar growth was observed at a pH 6 and 9. In terms of medium number of
colonies formed, Sinorhizobium meliloti showed a greater number of colonies compared to
Rhizobium trifolii (Fig. 1). On medium culture we observed that the dimension of colony
formed was inversely related to the number of colonies thus Sinorhizobium meliloti colonies
were smaller compared to Rhizobium trifolii.
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Tab. 1
The influence of pH on the Rhizobium trifolii and Sinorhizobium meliloti
Fig. 1. The average number of colonies formed in different pH environments.
Conclusion. The optimum pH for rhizobia is neutral or slightly alkaline (pH 8) and
they are more sensitive to acidity. Sinorhizobium meliloti developed better in an acid medium
compared to Rhizobium trifolii.
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Variant CFU % to control Difference to control Significance ofthe difference
Duncan
Test
pH 7 8400.00 100.0 0.00 Mt.       E
pH 5 1423.33 16.9 -6976.67 000 A
pH 6 4106.67 48.9 -4293.33 000    BC
pH 8 6253.33 74.4 -2146.67 0         D
Rhizobium trifolii
pH 9 3266.67 38.9 -5133.33 000    B
pH 7 11270.00 100.0 0.00 Mt.              F
pH 5 2613.33 23.2 -8656.67 000 AB
pH 6 5600.00 49.7 -5670.00 000       CD
pH 8 6930.00 61.5 -4340.00 000      DE
Sinorhizobiummeliloti
pH 9 5786.67 51.3 -5483.33 000 CD
DL (p 5%) 1616.70
DL (p 1%) 2226.77
DL (p 0.1%) 3065.63
